P285 Inactivation of the TNF-alpha responsive C/EBP repressor site is permissive for increased cartilage gene transcription  by unknown
$142 Poster  P resentat ions  
using a digital inclinometer. Assessment of pain, joint function and 
mobility was obtained at baseline and at the end of 3 months us- 
ing a modified questionnaire adapting the McGill Pain Question- 
naire, the SF-36 Health Survey, and the Medical College of Wis- 
consin Non-Cancer Pain Questionnaire. Questionnaires related 
to diet, physical activity, and supplement use were completed at 
baseline and at the end of the study. 
Results: After three months, the combined dietary and exercise 
intervention group had a significant improvement in knee exten- 
sion (P= 0.041) in comparison to baseline, whereas no change 
was observed in the dietary intervention only group. There was 
no difference in flexion from baseline to final in either of the treat- 
ments groups or between the treatment groups. The combination 
of diet and exercise intervention in comparison to diet alone was 
also associated with a significantly greater (p= 0.02) reduction in 
frequency and intensity of pain from baseline to end of study. At 
the end of the treatment period, there were no significant changes 
in body weight, fat mass, or fat-free mass in either of the treatment 
groups or across the two groups. 
Conclusions: The findings of this study suggest that lifestyle 
modifications which focus on dietary changes in conjunction with 
physical activity can improve joint mobility via positive changes in 
the range of motion and reduction in pain associated with knee 
OA. Combining a healthy diet with regular exercise can favorably 
alter body composition, body fluid balance, and joint flexibility re- 
sulting in maintenance of cartilage integrity. 
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Purpose: To investigate the potential anabolic effect of salmon 
calcitonin (CT) in articular cartilage, focusing on effects on pro- 
teoglycan and collagen type II synthesis in the bovine articular 
cartilage explants model. 
Methods: Bovine articular cartilage explants were cultured in the 
presence or absence of salmon CT [1 m M] for 18 days. This model 
preserves the chondrocytes' phenotype by maintaining their nat- 
ural links to the extracellular matrix. Effects on cartilage forma- 
tion were investigated by measuring [3H]-proline incorporation, 
and the release of sulphated glycosaminoglycans ( GAG) to the 
conditioned medium, and a formation marker, the N-terminal pro- 
peptide of collagen type II, (PIINP). Collagen degradation was 
investigated by measuring the release of C-terminal telopeptides 
of collagen type II (CTX-II). The activation of adenylate cyclase by 
CT was investigated by measuring changes in intracellular cAMP 
stimulation in isolated articular chondrocytes. The Iocalisation of 
the CT receptor and PIINP on bovine articular cartilage explants 
was investigated by immunohistochemistry, whereas expression 
of the CT receptor was assessed by RT-PCR, using osteoclasts 
as positive control in both experiments. 
Results: Articular chondrocytes expressed the CT receptor as 
evidenced by detection at both protein and mRNA, including se- 
quencing. PIINP was detected in chondrocytes closest to the ar- 
ticular cartilage surface by immunolocalization. Salmon CT in- 
creased the intracellular levels of cAMP in isolated bovine articu- 
lar chondrocytes, com parable to the effects of the positive control, 
forskolin. Salmon CT stimulated the synthesis of proteoglycans in 
prolonged culture of bovine articular cartilage explants. Thus, at 
day 15 and day 18, explants cultured with salmon CT showed 
respectively 36% (P=0.047) and 38% (P=0.037) increased re- 
lease of sGAG compared to explants cultured in medium only. 
Furthermore, salmon CT stimulated collagen type II synthesis, as 
indicated by increased [3H]-proline incorporation at day 4 (43%, 
P=0.031) and day 9 (50%, P=0.045) compared to explants cul- 
tured without CT. The release of PIINP was significantly higher 
on day 2, (P=0.03), compared to explants cultured without CT. 
The observed stimulatory effects of salmon CT were comparable 
to those of an established anabolic hormone, IGF-I~ [10 ng/ml]. 
Monitoring of CTX-II, the marker of cartilage degradation, did not 
reveal changes at any time points during the culture period. 
Conclusion: The present studies demonstrate that 1) articular 
chondrocytes express the CT receptor, 2) CT signals through the 
cAMP pathway, and 3) CT stimulate formation of type II collagen 
and proteoglycans in bovine articular cartilage explants. 
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Aim of study: To investigate the function of positive (Sox9, 
CBP/p300) and negative transcription factors (C/EBP) in cartilage 
gene regulation. 
Methods: Transient Transfection Assay: Sox9 and CBP/p300 ex- 
pression plasmids were transfected into a rat chondrosarcoma 
cell line (RCS) along with Cd-rap promoter constructs. 
Chromatin Immunoprecipitation (ChiP) Assay: The ChiP assays 
were performed with RCS cells treated with or without IL-lbeta 
(10ng/ml) or TNF-alpha (20ng/ml) for 24 h. 
Results: A New C/EBP motif in Cd-rap promoter is important 
for gene activation by CBP/p300 or Sox9. Co-transfection of the 
promoter construct with transcription factor Sox9 or co-regulator 
CBP/p300 increased promoter activity (black bars). Inactivation 
of the new C/EBP site allowed for further stimulation by Sox9 and 
CBP/p300 (gray bars) (Fig.lA). 
A New C/EBP site is specific for TNF-alpha induced C/EBR The 
Cd-rap promoter contains two C/EBP DNA binding sites. ChiP as- 
says showed that a new C/EBP site (-1060 to -1047 bp) is respon- 
sible for TNF-alpha down-regulation; however the other C/EBP 
site (-2088 to -2075 bp) is responsible for both IL-1 beta and TNF- 
alpha repression down-regulation (Fig. 1 B). 
Discussion: Transcriptional co-activators uch as CBP and p300 
function as important elements in the transcription etwork, link- 
ing individual transactivators via protein-protein i teractions. We 
reported that CBP/p300 stimulate gene transcription by binding 
to and sequestering the repressor protein C/EBPbeta. As an ad- 
ditional mechanism for CBP/p300 to increase gene expression, it 
functions as a coactivator of Sox9 by increasing the DNA binding 
affinity of Sox9. We show here that when the repressor C/EBP 
cannot bind, the Sox9 and p300 are 100% more effective in in- 
creasing gene expression. These results suggest that both pos- 
itive and negative factors can bind at the same time and exert 
opposite effects. Consequently, removing the inhibitory function 
has a significant effect on increasing positive gene expression. 
Gene expression arises from the effects of a combination of avail- 
able transcription factors. We have previously shown that Cd-rap 
gene expression is down-regulated by IL-lbeta via C/EBP. Oth- 
ers have shown that IL-1 beta decreases Sox9. Both effects work 
together to lower expression of cartilage matrix genes. In con- 
trast we show that a cartilage gene can be stimulated by coordi- 
nated effects of a co-regulator CBP/p300: removing a repressor 
(C/EBP) and stimulating binding of an activator (Sox9). Under- 
standing the molecular mechanism of cartilage gene transcription 
Osteoar thr i t i s  and Cart i lage Vol. 13, Supp lement  A $143 
A) 12 
B) 
10 
> 8 4~ 
U < 
d 6 
.J 
• 4 > 
4~ 
• 2 e~ 
I 1062 Cd-rap l I 
1062 MT Cd-rap i l l  
=1 
II 
i 
ve~or Sex9 p300 
site 1 
1. 2. 3. 4. 
---189 bp 
---DNA control 
site 2 
---169 bp 
---DNA control 
lane 1 2 3 4 
ip IqG C/EBP~ C/EBPI~ C/EBP# 
IL-1I~ + 
TNF-Ix + 
C/EBP C/EnBP r,,,,,,,~ Cd_r a p 
-2.2 -2.0 
169 bp 
(site 1) (site 2) 
may provide clues to treatment of articular joint disease such as 
osteoarthritis in adult humans. 
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EFFECTS OF HYPOXIA ON INTERLEUKIN- I . - INDUCED 
PEROXYNITRITE PRODUCTION AND ARTICULAR 
CARTILAGE MATRIX METABOLISM 
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Aim of Study: Elevated levels of nitric oxide (NO) are produced 
in osteoarthritic artilage and are associated with cartilage degra- 
dation. NO reacts with superoxide anion (02-) to form perox- 
ynitrite, which may modulate cartilage degradation. Oxygen ten- 
sion in arthritic joints may reach below 1% 02, and low oxygen 
could influence the formation of superoxide anion or peroxynitrite. 
The aim of this study was to determine whether hypoxia affects 
interleukin-1-o~-induced peroxynitrite production and articular car- 
tilage matrix metabolism. 
Methods: Porcine cartilage explants and chondrocytes seeded 
in alginate were incubated for 72 hours in either 1% 02 or 20% 
02 in media supplemented with either 1 ng/mL interleukin-1o~ (IL- 
100, 25 I~M superoxide dismutase (SOD) mimetic, an antioxidant 
to scavenge superoxide anion and inhibit peroxynitrite formation, 
or 1 ng/mL IL-1o~ + 25 I~M SOD mimetic. Peroxynitrite formation 
was measured by immunoblot with anti-3-nitrotyrosine antibody. 
Proteoglycan and collagen II synthesis rates were determined by 
35S-sulfate and 3H-proline incorporation respectively, and proteo- 
glycan release into the culture media by dimethylmethylene blue 
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Fig. 1. Effect of hypoxia and SOD on IL-10~-induced peroxynitrite production 
as measured by 3-nitrotyrosine immunoblot. Band shown is at 80 kDa. 
assay. Statistical significance was determined by ANOVA with 
Duncan's post-hoc comparison. 
Results: Hypoxia decreased IL-1o~-induced peroxynitrite forma- 
tion (Fig. 1). SOD inhibited IL-1o~-induced peroxynitrite formation 
in both 1% 02 and 20% 02 (Fig, 1). 
In 1% 02, but not in 20% 02, SOD caused significant inhibition of 
I L-1o~-induced proteoglycan degradation (Fig. 2). I L-1o~ decreased 
both proteoglycan and collagen II synthesis in cartilage explants 
in 1% 02 and 20% 02, which was not inhibited by SOD. 
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Fig. 2. Effect of peroxynitrite on IL-10~-induced proteoglycan degradation at 
1% 02 (a) and 20% 02 (b). Mean ± SEM. n > 7 explants from 3 pigs. *p < 
0.001, **p < 0.05. 
Conclusion: Our findings show that hypoxia modulates IL-1o~ - 
induced peroxynitrite production, which in turn influences I L-1o~- 
induced proteoglycan degradation in the presence of the antiox- 
idant SOD. Oxygen tension may have important implications in 
the biological actions of superoxide anion, NO, and its deriva- 
tives, making these inflammatory mediators potential targets in 
the pharmacologic treatment of osteoarthritis. 
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Aim: To determine the effect of Interleukin 11~, a key cytokine in 
